Rubicon deficiency enhances cardiac autophagy and protects mice from lipopolysaccharide-induced lethality and reduction in stroke volume.
: Rubicon has been suggested to suppress autophagosome maturation by negatively regulating PI3KC3/Vps34 activity. However, the physiological function of Rubicon remains elusive. We hypothesized that Rubicon deficiency enhances autophagic flux in the heart and affects cardiac function. Rubicon knockout (KO) mice were generated by piggyBac transposition. Loss of Rubicon was demonstrated at both mRNA and protein levels. Rubicon KO mice were born in Mendelian ratios. Autophagic flux, assessed by bafilomycin A1-induced changes in LC3 II protein abundance, was enhanced in the heart of Rubicon KO mice compared with wild-type (WT) controls. Hematoxylin-eosin staining and picrosirius red staining showed that Rubicon KO mice exhibited normal baseline cardiac morphology. Echocardiography revealed that ejection fraction and fractional shortening, 2 indices of cardiac function, were comparable between Rubicon KO mice at 2, 8, and 12 months of age (n = 6-8 for each age group) and the corresponding WT controls (n = 6-8 for each age group). In a mouse model of lipopolysaccharide (LPS)-induced sepsis, the survival time of LPS-treated Rubicon KO mice (n = 10) was prolonged compared with LPS-treated WT controls (n = 11). Echocardiography revealed that Rubicon deficiency partially normalized LPS-induced reduction in stroke volume and cardiac output 12 hours after LPS administration compared with LPS-treated WT controls (n = 6 for each group). Autophagic flux was enhanced in Rubicon-deficient hearts 12 hours after LPS treatment compared with LPS-treated WT controls. Real-time quantitative polymerase chain reaction suggested that proinflammatory cytokine expression was not significantly different between LPS-treated Rubicon KO mice and WT controls (n = 3 for each group). Our data demonstrate for the first time that Rubicon deficiency enhances autophagic flux in the heart and protects mice from lethality and reduction in stroke volume induced by LPS.